Abstract-This paper discusses research on query translation events in Malay-English Cross-Language Information Retrieval (CLIR) system. We assume that by improving query translation accuracy, we can improve the information retrieval performance.
I. INTRODUCTION
Cross-Language Information Retrieval (CLIR) is quickly becoming mature area in information retrieval world. The goal is to allow a user to retrieve documents written in one language with respect to a query written in another language. The key different between CLIR and monolingual IR is that the query and the documents cannot be matched directly. There are three (3) approaches in CLIR: query translation, document translation and hybrid method where both query and documents are translated. Since it is more economical to translate queries rather than documents, query translation often preferred.
The main problems reported in direct dictionary-based CLIR are: (1) the problem of inflection, (2) translation ambiguity, (3) compounds and phrases and their handling, (4) proper names and other untranslatable words and their handling, and (5) lack of structuring [1] . However, we will focus on three (3) problems in dictionary-based system: translation ambiguity, compounds and phrases translation, and proper names translation. This paper contributes a literature 978-1-4244-6716-7/10/$26.00 ©2010 IEEE review on query translation events in dictionary-based CLIR system. Based on the literature review, we will then propose new query translation architecture to enhance translation accuracy as well as Malay-English CLIR system performance.
Natural language queries allow a user to enter a prose statement that describes the information the user wants to find. The longer the prose, the more accurate the results returned [4] . The affect of natural language processing (NLP) techniques in IR system was investigated by [5] . NLP techniques such as stemming, part-of-speech tagging, compound recognition, decompounding, chunking, word sense disambiguation and others have been applied in IR system and the results concluded that NLP techniques have modest benefit in IR. These techniques, we assume can increase the accuracy in query translation in order to enhance CLIR retrieval performance.
The structure of this paper is as follows. Section II considers the problems in query translation using bilingual dictionary, which are translation ambiguity, compound word and phrases translation, and proper names translation, as well as the main techniques to handle these problems. Section III will represent the new query translation architecture design for Malay-English CLIR system. Section IV will represent summarization and future works.
II.LITERATURE REVIEW
A bilingual dictionary or translation dictionary is a specialized dictionary used to translate words or phrases from one language to another. Bilingual dictionaries can be unidirectional, meaning that they list the meanings of words of one language in another, or can be bidirectional, allowing translation to and from both languages. In this research we use unidirectional dictionary for Malay-English and English-Malay translation. Dictionary-based query translation is simple and low cost. However, direct translation using dictionary prune some problems, such as translation ambiguity.
A. Translation Ambiguity
Translation ambiguity is a very common problem in query translation using bilingual dictionary. For Malay-English language pair, a term in Malay language may have multiple meanings in English language, and vice versa. The ambiguous forms may belong to two or more part-of-speech categories. The word run, for example, can be used as a verb and noun.
Techniques proposed to handle translation ambiguity in dictionary-based CLIR involve Part-of-Speech tagging and corpus-based disambiguation methods. English to Spanish retrieval studied by [18] and found that dictionary-based translation supplemented with POS disambiguation, or POS and corpus-based disambiguation, improved CLIR effectiveness. In POS disambiguation, only those equivalents which had the same part-of-speech as the source language key were selected for final query. However, in [19] , the writer found that the advantages of resolving POS-ambiguous and inflectionally ambiguous source keys in Finnish to English CLIR were negligible. It is expected that POS-disambiguation has different effects in languages due to variation in lexical ambiguity.
Sense disambiguation technique proposed by [15] based on term-similarity measure for selecting the right translation sense of a query terms. The proposed technique is effective CLIR approach for Indonesian-English language pair. Research by [17] , it shown a method for extracting patterns of word usage from a corpus and using those patterns to help the user clarity an ambiguous query. The patterns represent sequences of parts of speech that occur around the query word often enough in the corpus that they are likely to be meaningful.
A progressive algorithm, proposed by [17] for computing the translation probability. The Max-sum model main idea is to compute the maximum value of a formula, but its result is always a 0-1 distribution which proved incompetent in the experiments. The modifications are made to the algorithm to take a strategy called weighted-average probability distribution, which seems fairer because it takes terms having close weights into account. The new algorithm outperforms other methods in the experiment.
B. Compound Word
A compound word is defined as a word form from two or more root words. From the IR point of view, compounds may content bearing words in natural language sentences and therefore important for retrieval result. In CLIR, the distinction between compositional, non-compositional and semi-compositional phrases and compounds is important. Compounds whose meaning can be derived from the meanings from its component words are called compositional compound. A compound whose meaning cannot be derived from its components is non-compositional and semi compositional compound refers to a compound whose meaning is in part interpretable on the basis of the components.
Compound words in English language are written in three ways: hyphenated compound, an open compound and a solid compound. The hyphenated compound, also called a unit modifier, is a combination of words joined by hyphen or hyphens, e.g. shell-like. An open compound is a combination of words so closely associated that they convey the idea of a single concept but are spelled as unconnected words. A solid (or closed) compound combines two or more words into one solid word, e.g. breakdown.
In Malay language, there are two ways compound word are written, separately or link together when they are bound by circumfix or when they are already considered as stable words. For example, the kereta (car) and api (fire), are compounded to form a new word kereta api (train). Similarly, ambil alih (take over) is formed using the root words ambil (take) and alih (move), but will link together when a circumfix is attached to it, i.e. pengambilalihan (take over). Certain stable words, such as kakitangan (personnel) and kerjasama (co-operation), are spelled as one word even when they exist freely in sentences.
Several approaches applied to CLIR system to translate compound words. English-Japanese CLIR system proposed by [20] , focusing mainly in translation of technical compound words. The system first translates queries into the target language. The systems also produce a dictionary for base word and compute the plausibility score for each combination of base word translations. Then, the most plausible combination is used for the subsequent retrieval process.
The approach to acquiring compound word translation for English-Chinese CLIR system were applied by [21] based on self-learning mechanism, where automatically and dynamically expanding the translation dictionary of compound word.
C. Phrases Identification and Translation
Phrases are not major problem in translation process for Malay-English language pair. However, if phrases are not identified and translated correctly, the effects on certain queries may be fatal. The methods used to identify phrases involve statistical methods, i.e. the use of collocation statistics [2] , Part-of-Speech (POS) tagging [3] , and shallow syntactic analysis [11] . In POS tagging, words are assigned part-of speech in their sentential context in order to recognize the meaningful sequences of words such as adjacent nouns.
Term similarity-based translation-phrases identification technique has been proposed by [14] to enhance the retrieval effectiveness of dictionary-based query translation method.
The technique indentifies noun-phrases in the target language based on the degree of association between every pair of terms from two sets of translation terms.
D. Proper names Translation
particularly, translation dictionaries do not contain proper names, such as the names of capital cities and countries. However, in document collection consists of news documents, proper names are considered important text elements. A common methods used to handle untranslatable keywords is to include them as such in the target language. Alternative methods exist to solve this problem for languages of the same writing system such as Transformation rule-based translation (TRT). In TRT a word in one language is matched to a word in other language based on regular correspondences between the characters of the two languages. For example, in Malay language, word "formulasi" is "formulation" in English language by replacing -si with -tion. TRT usually used in conjunction with fuzzy matching techniques such as n-gram matching technique. The used of n-gram matching technique in proper names translation is effective [1] . In n-gram method search keywords are decomposed into n-gram (substrings of length n), then the degree of similarity is computed by comparing their n-gram sets.
III. QUERY TRANSLATION ARCHITECTURE
Query translation architecture (QTA) has been designed as shown in Figure 1 . The main objective of QTA development is to improve translation for Malay-English languages pairs. The QT A consists of stop word removal, stemmer, direct translation using bilingual dictionary, analysis of untranslatable words using part-of-speech tagging, compound words handler, phrases and proper names translation and query construction.
Stop word removal applied to remove all commonly used words that search engine or information retrieval system programmed to ignore. The stemmers are used to reduce inflected words to their stems, base or root form. In QT A, Malay stemmer produced by [6] and Porter's Stemmer are applied.
Bilingual dictionary for Malay and English language are use to directly translate query terms. However, if translation ambiguity occur, translation disambiguation approach propose by [15] in term selection for fmal query.
Part-of-speech (POS) tagging is used to analyze untranslatable words. We assume that untranslatable words are compound words or phrases or proper names. Based on the POS tagging, compound word handler and phrases and proper names translation are performed. Compound word handler consists of compound splitting and the translation of component words using bilingual dictionary for compounds that written as one word or connected by hyphen or hyphens. N-gram technique is applied to translate phrases and proper names. Finally, all translated words are combined to construct target query. The translated query will be used to retrieve relevant documents in target language. 
IV.SUMMARIZATION AND FUTURE WORKS
In this research, we assume by improving translation for Malay-English language pair, there will be improvement in retrieval performance in CLIR system. Next steps of this research, experimentation stage, will prove the hypothesis we made above. The QT A performance will be evaluate and compared with word-by-word translation and manual translation. The CLIR system performance will be evaluate and compared with monolingual information retrieval system performance for Malay and English languages. The analysis of the experimentation results will be analyzed to come out with a conclusion.
